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Simulation of Thermal Stress and Optimization Design of Structure
for the Tungsten/Copper Functional Gradient Material

Song Yuepeng*?, Sun Xiangming™?, Li Jiangtao®, Li Qian™?, Chen Yixiang®, Guo Shibin®, Gao Dongsheng*?
(1. Shandong Agricultural University, Tai’an 271018, China)
(2. Shandong Provincial Key Laboratory of Horticultural Machineries and Equipments Shandong Agricultural University, Tai’an 271018, China)
(3. Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Thermal stress and optimum structure design of tungsten/copper functional gradient materials (W/Cu FGM) were analyzed via
ANSYS12.0 code. The results show that the maximum thermal stresses firstly decrease to a bottom value and then slightly increase with the
increasing of compositional exponent (p) of W/Cu FGM. The equivalent Von Mises thermal stress for the W/Cu FGM (p=1.3) is 180 MPa,
decreased by 79% compared with non-FGM under heat flux of 30 MW/m?. According to the simulation results, the optimal parameters of the
W/Cu FGM are listed as following: above 3 mm for the thickness, 4~6 layer for the W/Cu FGM and 1 mm to 3 mm of the thickness for the
tungsten layer.
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